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The ability to represent the behavior of complex systems through accurate models has become an indispensable tool 
in their design, evaluation, and operation. At the same time, the process of optimizing and fine-tuning mathematical 
models has been increasingly aided by the advent of high-performance computational environments. Analytical models 
are used to characterize and optimize their performance via closed-form solutions, numerical solutions, or, in some 
cases, solutions inferred through observation. Of course, the ability of a particular mathematical construct to reflect 
reality is dependent on what expression of reality one wants to model with it; nonetheless, computational experiments 
permit a higher degree of parametrization of physical phenomena without the expense or dangers of a flawed 
outcome. 
 
Robotics manipulators are highly complex systems; consequently, the development of computational platforms that 
allow for their precise modeling, and close to real-life simulation of their behavior, constitute a fundamental tool for 
robot designers, users, and students of the field. This reason has inspired the creation of numerous graphical software 
environments, from nonrobot-manufacturers, such as: RoboWorks (1], Robot Assist (2), Easy-ROB3D (3), 











(9) B. Boehm, A. Egyed, J. Kwan, D. Port, A. Shah, and R. Madachy, 
"Using the WinWin spiral model: A case study ' IEEE Comput. Mag., 
pp. 3.July 1998. 
(10) J.G. Schneider and O. Nierstrasz, "Components, scripts, and glue:• in 
Software Arc/1iteá11res-Adva11ces a11d Applications, L. Barroca, J  Hall, and 
P Hall, Eds.  New York: Springer-Verlag,  1999. 
(11) GNU Public License, Descripción de Ja  Licencia (Online]. Available: 
http://www.gnu.org/copyleft/gpl.html. 
(12)J K Ousterhout, Tcl atUI the Th Too/kit. Reading. PA: Addison-Wesley, 1993. 
(13) J. Neider, T. Davis, and M. Woo, OpenG/ Programmi11g Guide-111e 
Offrcia/ Cuide to Leami11g OpenGI. Reading, PA: Addison-Wesley, 1993. 
(14) D.E. Stewart and Z. Leyk, "Meschach library version t.2:• School of 
Matbematical  Sciences, Australian  National Univ, Australia,  1994. 
(15) J. Sbolber, "NETGEN-An advancing front 20/30-mesh generator 
based on abstract rules:• Comp11t. Visual. Sd., 1997. 
(16) J. Goldfeather and H. Fuchs, "Near real-time CSG rendering using 
tree normalization and geometric pruning:• IEEE Comput. Grapl1ics 
Applicat., vol. 9, no. 3, pp.20-28, May 1989. 
[17) H  Mayr, Virtual A11tornation &IVÍromnents. New York: Man:el Dekker, 2002  
(18) PA- 10 Portable General Purpose f1lte/Jigent Arm, Mitsubishi Heavy Indus- 
tries,  ltd.5-1,  Chiyoda-ku, Tokyo, Japan. 
(19) B. Mirtich, "Fast and accurate computation of polybedral mass proper- 
ties:'J Grapl1ics Too/s, vol. 1, no. 2, 1996. 
(20) J. Denavit and R.S. Hartenberg, "A kinematic notion for Jower-pair 
mechanisms based on matrices," Trans. ASME, J Appl Mech., vol. 22, 
no. 2, pp. 215-221,June 1955. 
(21) J  Craig, Introd11aio11 to Robotics: Mecl1a11ics atUI Co11trol, 2nd ed  Reading, 
PA:  Addison-Wesley,  1989. 
(22) A. Jaramillo-Botero, J.F.  Correa-Caicedo,  and  lJ. Osorio-Parra,  "Tra- 
jectory planning in ROBOMOSP '(in Spanish), Robotics and Automa- 
tion Group {GAR), Univ. Javeriana, Cali, Colombia, Tech. Rep. 
GAR-TR-10-2004, 2004. 
(23) B. Richard, L. Faires, and J. Douglas, "Análisis Numérico:• Interna- 
cional Thomson Editores, México, 1998. 
(24) T. Williams, C. Kelley, J. Campbell, D. Kotz, and R. Lang. "GnuPlot: An 
interactive plotting program:• Dartrnoutb Univ, Cambridge. MA, 1998. 
(25) O. Ramos, G. Meneses, M.C. Pabón, and A. Jaramillo-Botero, "IRL 
{lnternational Robot Language) for ROBOMOSP," (in Spanish), 
Robotics and Automation Group (GAR), Univ. Javeriana, Cali, 
Colombia, Tech. Rep. GAR-TR-12-2004, 2004. 
(26) MELFA, Mitsubis/1i Robots Programmi11g La11g11age, Mitsubishi RVM-1 
Robot,  Mitsubishi. 
(27) A. Jaramillo-Botero and A. Crespo, "A unified formulation for mas- 
sively parallel rigid multibody dynamics of O( L og2N ) computational 
complexiry •J Para/Jet Distrib. Comput., vol. 62, no. 6, June 2002. 
(28) R. Featherstone, "The calculation of robot dynamics using articulated- 
body inertias," Int.J Robotics Researc/1, vol. 2, no. 1, pp. 1 30, 1983. 
(29) A. Jaramillo Botero, "Design criteria for simplified dynamics complexi- 
ty serial robotic manipulators," Epiciclos, vol. 1, no. 2, 2002. 
(30) K.S. Fu, R.C. González, and C.S.G. Lee, Robotics  Control, Se11si11g, 
Vision, and lrltelligence. New York: McGraw-Hill, 1987. 
(31) K11ka Robotics Lang11age, Kuka Roboter GmbH Web site (Online]. 
Available:  htttp://www.kuka.com/en 
(32) Parametric Technologies Corporation Web site (Online]. Available: 
http://\vww.ptc.com/appserver/mkt/products/home.  jsp?k=403 
(33) P. Corke, "A robotics toolbox for MATLAB:' IEEE Robot. A11tamat. 
Mag., vol. 3, no. 1, pp. 232, Sept. 1996. 
(34) B. Armstrong, O. Kbatib, and J. Burdick, "The explicit dynamic mod- 
elo and inertial paramaeters of the Puma 560 arm:• in Proc. IEEE Int. 
Conf Robotics a11d Automation, 1986, vol. 1, pp. 510-518. 
(35) H. Nishiyama, H. Obwada, and F. Mizoguchi, "A multiagent robot 
language for communication and concurrency control ' in lrlt. Conf 
Mu/tiagent Systems (ICMAS), 1998, pp. 206-213. 
(36) C. Blume and W. Jakob,  "Design of the structured  robot  language 
{SRL):' in Adva11ced Software i11 Rabotics, A. Danthiene and M. Geradin. 
Amsterdam,  Elsevier, 1984. pp.127-143. 
(37) RAPID, ABB Robotics Language (Online]. Available: 
http://\vww.abb. com/robotics 
 
 
 
 
